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1. Claims 1-11 are pending. Claims 1 and 2 are independent. 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

3. Claims 1 . 2 and 8-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Saund (U.S. Patent No. 5,835,241). 

Regarding claim 1 and corresponding method claim 2, Saund discloses an 
overhead scanning system for scanning or imaging an opened book placed on a 
support table (12). The open book has a surface that is non-planar and developable. 
The system comprises a processor (24) linked to an image acquisition system (20) 
having a (two-dimensional) charge-coupled device (col. 4, lines 60-67) for detecting at 
least one image of the open book surface, the image having a warp corresponding to 
the open book surface. The system also comprises a light stripe projection system (20), 
which contains a laser source, for projecting light onto the open book (col. 5, lines 13- 
15). The number of light stripes projected includes two or more. 

In Saund (Fig. 3), II (i.e., i1) is an image of the open book document (10) 
acquired with the light stripe projector (22) turned on, 12 (i.e., 12) is an image acquired 
without the projection of the light stripes, T2 is page shape transform determined using 
II, and a corrected image 13 (i.e.. i3) is formed by de-warping the image i2 using page 
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shape transform T2 (and also T1 at col. 5, lines 35-67, which Is the perspective 
transform generated using calibration data 30 and to be discussed below) (col. 6, lines 
15-63, col. 4. line 66 - col. 6, line 14). T2 meets the claim limitations related to "a first 
set of points" and "a second set of points" to be discussed below after T1 . 

In more details of perspective transform T1 , T1 is generated using calibration 
data (30) stored in storage device (28) of processor (24), which is obtained by the 
system controller (26 in processor 24) invoking the calibration system (14) that uses the 
calibration object (18). T1 defines an interrelationship between a two-dimensional 
image coordinate system of the image acquisition system 920) and a world coordinate 
system in which the book document is represented in three dimensions (col. 5, line 60 - 
col. 6, line 1). 

With regard to T2, page shape transform T2 is generated or determined by page 
shape transform generator (40) using stored shaped data (34) from storage device (28) 
which is generated by invoking the light stripe projection system (20) (col. 5, lines 53-57, 
col. 6, lines 1-14). Page shape transform 12 defines an interrelationship between 
the three-dimensional world coordinate system and a page coordinate system 
which defines an output space in which a page bound document (book document 
10) is represented in two dimensions. 

Regarding the claimed "first set of points representing the three-dimensional 
profile of the non-planar" and "the processor is arranged to fit to the first set of points a 
second set of points representative of a developable mesh and to use the second set of 
points to texture-map the image in order to de-warp the image", the page shape 
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transform T2 (col. 8, line 40 - col. 9, line 33) defines a relationship between the world 
coordinate system (53 (X, Y, Z)) and a page coordinate system (54 (x, y)) which defines 
two-dimensional space which is used to represent a virtual page (52) of the book 
document (10). The virtual page (52) represent a hard copy rendered by an electronic 
printing system. From the above, a first set of points is inherently generated 
representing the three-dimensional profile of the book and is being fit to an inherent 
second set of points representative of a developable mesh, by the processor (24) using 
page shape transform T2. The image (12) obtained without the presence of light stripes 
inherently gets mapped using the second set of points, producing the virtual page (52 in 
Fig. 6) representative of an image displayed on a hard copy, which is de-warped, and 
which is developable by the way. Therefore, Saund meets all claimed limitations. 

Regarding claim 8, the non-planar developable surface is a curled book (10). 

Regarding claim 9, according to Fig. 6 and based on the discussion for claims 1 
and 2 above, it is inherent that the extend of the book document (10) is estimated by 
fitting a rectangle around extreme points of the first set of points representing the three- 
dimensional profile of the non-planar surface of the book (10). Thus, the virtual page 
(52 in Fig. 6) is produced. 

Regarding claim 10, the light stripe projection system (22) having the laser 
source projects a stmctured light pattern that form separated light stripes across the 
surface of the book (10) (col. 1 1 , lines 61-63), and the inherent first set of points are 
generated from the light stripes, i.e., image i1 generated when the light stripe projection 
system (22) is tumed on. 
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4. Claims 3-7 and 1 1 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

5. The following is an examiner's statement of reasons for allowance: 

Claims 3-7 would be allowable over Saund because Saund does not disclose 
distorting the inherent mesh the second set of points is fit to the first set of points to the 
extend that the mesh is no longer developable and relaxing the distorted mess to a 
developable state as claimed in claim 3, Claims 4-7 depend upon claim 3, directly or 
indirectly. 

Claim 1 1 would be allowable over Saund. Though Saund generates two images, 
one (i1) generated with the light stripe projection system (22) being turned on, and 
another one (12) generated without the presence of light stripes, Saund does not 
disclose taking the difference between the two images, thresholding the difference, 
counting the stripes across the difference image, and triangulating the image (12) of the 
non-planar surface as claimed in claim 1 1 . 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Gamache et al. (U.S. Patent No. 5,193,120) discloses a machine vision three- 
dimensional profiling system. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cheukfan Lee whose telephone number is (703) 305- 
4867. The examiner can normally be reached on 9:30 a.m. to 6:00 p.m., Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward L. Coles can be reached on (703) 305-4712, The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Cheukfan Lee 
June 15, 2004 




